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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a laminated composite balum 
transformer that can reduce the size of electronic equipment, such as the mobile 
communication equipment, etc. 

SOLUTION: The line sections 3a, 4a, 5a, and 6a of a balum transformer TR1 are 
patterned spirally. The line sections 3b, 4b, 5b, and 6b of another balum 



BEST AVAILABLE COPY 



transformer TR2 are also patterned spirally. The line sections 3a, 4a, 3b, and 4b 
are arranged between common grounding electrodes 10 and 11 and respectively 
constitute strip line structures. The line sections 5a, 6a, 5b, and 6b are also 
arranged between grounding electrodes 11 and 12 and respectively constitute 
strip line structures. The grounding electrodes 10-12 are respectively provided on 
almost the whole surfaces of sheets 2 and function as the common grounding 
electrodes of the balum transformers TR1 and TR2. Thus this laminated 
composite balum transformer 1 containing the balum transformers TR1 and TR2 
is obtained. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It has two or more balun transformers. Said balun transformer, 
respectively The balanced transmission line of a couple, The one unbalance 
transmission line which carries out an electromagnetic coupling to the balanced 
transmission line of said couple through a dielectric layer, The grand electrode of 
said balanced transmission line and said unbalance transmission line currently 
counterposed through a dielectric layer to one of the transmission lines at least, 
The laminating mold compound balun transformer characterized by accumulating 
two or more dielectric layers at least, being constituted, and said each balun 
transformer having at least one common ground electrode. 
[Claim 2] The laminating mold compound balun transformer according to claim 1 
characterized by said each balun transformer having at least one individual grand 
electrode. 

[Claim 3] The laminating mold compound balun transformer according to claim 1 
or 2 characterized by juxtaposing said two or more balun transformers in the 
vertical direction to the direction of a pile of a dielectric layer. 
[Claim 4] The laminating mold compound balun transformer according to claim 1 
or 2 characterized by juxtaposing said two or more balun transformers in the 
parallel direction to the direction of a pile of a dielectric layer 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the laminating mold compound 
balun transformer having two or more laminating mold compound balun 
transformers and balun transformers especially used as balanced - unbalance 
signal converter thru/or a phase transducer, etc. of IC for radiocommunication 
devices. 
[0002] 

[Description of the Prior Art] A balun transformer is for changing the balanced 
signal of a balanced transmission line (balance transmission line), and the 
unbalance signal of the unbalance transmission line (imbalance transmission 
line) mutually, and a balun is the abbreviated name of balance-imbalance. A 
balanced transmission line has two signal lines which make a pair, and what a 
signal (balanced signal) spreads as the potential difference between two signal 
lines is said. In a balanced transmission line, since an outpatient department 
noise influences equally to two signal lines, an outpatient department noise is 
offset and there is an advantage of being hard to be influenced of an outpatient 
department noise. Moreover, since the circuit inside an analog IC consists of 



differential amplifier, it is a balance mold with which the input/output terminal for 
the signals of an analog IC also inputs or outputs a signal as the potential 
difference between two terminals in many cases. On the other hand, that to 
which a signal (unbalance signal) spreads the unbalance transmission line as 
potential of one signal line to ground potential (zero potential) is said. For 
example, the microstrip line on a coaxial track or a substrate is equivalent to this. 
[0003] Conventionally, the laminating mold balun transformer is proposed as a 
balanced - unbalance transducer of the transmission line in a high frequency 
circuit. This balun transformer is equipped with the layered product which usually 
accumulated and constituted the 1st and 2nd line section which constitutes the 
balanced transmission line of a couple, the 3rd and 4th line section which 
constitutes the one unbalance transmission line which carries out an 
electromagnetic coupling to this balanced transmission line through a dielectric 
sheet, the grand electrode currently counterposed through a dielectric sheet to 
each of the 1st - the 4th line section, and two or more dielectric sheets. And the 
1st line section and the 3rd line section carry out an electromagnetic coupling 
(line association) in the part which counters on both sides of a dielectric sheet, 
and constitute a coupler. Similarly, the 2nd line section and the 4th line section 
carry out an electromagnetic coupling (line association) in the part which 
counters on both sides of a dielectric sheet, and constitute a coupler. 
[0004] 

[Problem(s) to be Solved by the Invention] However, since the conventional 
laminating mold balun transformer contained only one balun transformer in one 
component, for example, when two or more balun transformers were built into 
mobile transmitters, such as a cellular phone, it needed to secure two or more 
component-side products of a part on the printed circuit board. Therefore, there 
was a problem of causing enlargement of a transmitter. 

[0005] Then, the object of this invention is to offer the laminating mold compound 
balun transformer which can miniaturize electronic equipment, such as a mobile 
transmitter. 



[0006] 

[Means for Solving the Problem and its Function] In order to attain said object, 
the laminating mold compound balun transformer concerning this invention (a) It 
has two or more balun transformers, (b) balun transformer, respectively The 
balanced transmission line of a couple, The one unbalance transmission line 
which carries out an electromagnetic coupling to the balanced transmission line 
of a couple through a dielectric layer, The grand electrode of a balanced 
transmission line and the unbalance transmission line currently counterposed 
through a dielectric layer to one of the transmission lines at least, two or more 
dielectric layers are accumulated at least, and are constituted - having - (c) - 
each balun transformer is characterized by having at least one common ground 
electrode. 

[0007] Since two or more balun transformers are built in one component by the 
above configuration, by it, the component-side product of the balun transformer 
occupied on a printed circuit board becomes small. At this time, two or more 
balun transformers may be juxtaposed in the vertical direction to the direction of 
a pile of a dielectric layer, and may be juxtaposed in the parallel direction to the 
direction of a pile of a dielectric layer. If it juxtaposes in the parallel direction to 
the direction of a pile of a dielectric layer, since two or more balun transformers 
can adjust dielectric layer thickness independently for every balun transformer, 
they can adjust the amount of electromagnetic couplings of a balanced 
transmission line and the unbalance transmission line for every balun transformer. 
[0008] Furthermore, if it is made for each balun transformer to have at least one 
individual grand electrode, the distance between the transmission lines currently 
counterposed to the individual grand electrode and this individual grand electrode 
can be changed for every balun transformer. Thereby, the impedance of a 
balanced transmission line or the unbalance transmission line can be adjusted. 
[0009] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of the 
laminating mold compound balun transformer concerning this invention is 



explained with reference to an attached drawing. In each operation gestalt, the 
same sign was given to the same components and the same part. 
[0010] As shown in [1st operation gestalt, drawing 1 - drawing 3 ] drawing 1 , a 
**** 1 operation gestalt explains the laminating mold compound balun 
transformer 1 which arranges two balun transformers TR1 and TR2 to build in to 
right and left of the dielectric sheet 2. The dielectric sheet 2 which formed the line 
sections 3a, 3b, 4a, 4b, 5a, 5b, 6a, and 6b which have the electric length with 
which the laminating mold compound balun transformer 1 is equivalent to 
quarter-wave length in the front face, respectively, It consists of a dielectric sheet 
2 which formed the cash-drawer electrodes 7a, 7b, 8a, 8b, 9a, and 9b in the front 
face, respectively, and dielectric sheet 2 grade which formed the grand 
electrodes 10, 11, and 12 in the front face, respectively. Resin or ceramic 
dielectrics, such as epoxy, etc. are used as an ingredient of the dielectric sheet 2. 
With the 1st operation gestalt, as an ingredient of the dielectric sheet 2, after 
kneading dielectric ceramic powder with a binder etc., what was made into the 
shape of a sheet was used. 

[0011] The line sections 3a, 4a, 5a, and 6a of the balun transformer TR1 have 
the spiral pattern configuration. Line section 3a is electrically connected to cash- 
drawer electrode 7a through the beer hall 1 5 established in the sheet 2. Line 
section 4a is electrically connected to cash-drawer electrode 8a through a beer 
hall 15. Line section 6a is electrically connected to cash-drawer electrode 9a 
through a beer hall 15. 

[0012] The line sections 3b, 4b, 5b, and 6b of the balun transformer TR2 also 
have the spiral pattern configuration. The line sections 3b, 4b, and 6b are 
electrically connected to the cash-drawer electrodes 7b, 8b, and 9b through a 
beer hall 15, respectively. The line sections 3a and 3b are wound so that each 
direction of magnetic flux of the line sections 3a and 3b which adjoin each other 
here may turn into hard flow. Line section 3a is seen from the top-face side of the 
balun transformer 1, and, specifically, is wound in the counter clockwise direction. 
On the other hand, line section 3b is wound in the direction of a clockwise 



rotation. The line sections 4a-6a, and 4b-6b are wound so that similarly each 
direction of magnetic flux of adjacent line section 4a, 4b and 5a, and 5b, 6a and 
6b may turn into hard flow. The magnetic flux generated in the line sections 3a- 
6a and the magnetic flux generated in the line sections 3b-6b cannot join 
together electromagnetic by this, but the isolation between the balun 
transformers TR1 and TR2 can be raised. However, it cannot be 
overemphasized that the adjacent line sections 3a-6a and the adjacent winding 
direction of 3b-6b may be the same direction. 

[0013] Furthermore, with the **** 1 operation gestalt, the screening electrode 18 
was formed between the line sections 3a-6a, and 3b-6b, and electromagnetic 
association of the balun transformers TR1 and TR2 is prevented. A these long 
picture-like beer hall may be connected [ sheet / 2 / each / dielectric ] by forming 
a long picture-like beer hall and carrying out the laminating of the dielectric sheet 
2 instead of this screening electrode 18, and a column-like shielding object may 
be formed. The shielding object of the shape of this column intercepts more 
certainly electromagnetic association of the balun transformers TR1 and TR2. 
[0014] The grand electrodes 10-12 are formed all over the abbreviation for a 
sheet 2, respectively, and are functioning as a common ground electrode of the 
balun transformers TR1 and TR2. As for these common ground electrodes 10-12, 
it is desirable to be arranged in consideration of the property of the balun 
transformer 1 in the location which only a predetermined distance separated from 
the line sections 3a-6b. The line sections 3a-6b, the cash-drawer electrodes 7a- 
9b, and the grand electrodes 10-12 are formed by approaches, such as the 
sputtering method, vacuum deposition, print processes, and the photolithography 
method, and consist of ingredients, such as Ag-Pd, and Ag, Pd, Cu. 
[0015] Each sheet 2 is accumulated, and by being calcinated in one, as shown in 
drawing 2 , let it be a layered product 20. The unbalance signal terminal 21 , the 
balanced signal terminals 22a and 22b, and the junction terminal 23 of the balun 
transformer TR1 are formed in the side face of the abbreviation left-hand side 
one half of a layered product 20. The unbalance signal terminal 24, the balanced 



signal terminals 25a and 25b, and the junction terminal 26 of the balun 
transformer TR2 are formed in the side face of the abbreviation right-hand side 
one half of a layered product 20. The common ground terminals G1 and G2 of 
the balun transformers TR1 and TR2 are formed in the side face for a center 
section of a layered product 20. Terminals 21-26, and G1 and G2 are formed by 
approaches, such as the sputtering method, vacuum deposition, the applying 
method, and print processes, and they consist of ingredients, such as Ag-Pd, Ag, 
Pd and Cu, and Cu alloy. 

[0016] As for the unbalance signal terminals 21 and 24, it connected with the 
cash-drawer electrodes 7a and 7b electrically, respectively, and it connected with 
the line sections 4a, 6a, 4b, and 6b electrically, respectively, and the balanced 
signal terminals 22a, 22b, 25a, and 25b have connected the junction terminals 23 
and 26 to the line sections 3a and 5a and the line sections 3b and 5b electrically, 
respectively. The common ground terminal G1 is electrically connected to the 
common ground electrodes 10-12, the cash-drawer electrodes 8a and 9a, and a 
screening electrode 18. The common ground terminal G2 is electrically 
connected to the common ground electrodes 10-12, the cash-drawer electrodes 
8b and 9b, and a screening electrode 18. 

[0017] In this way, the obtained laminating mold compound balun transformer 1 
has the size 1.6mm and whose height 3.2mm and width are 1.2mm for length. Or 
length has the size 1.25mm and whose height 2.0mm and width are 0.95mm. 
Drawing 3 is the electric representative circuit schematic of the laminating mold 
compound balun transformer 1. 

[0018] In the compound balun transformer 1 which consists of the above 
configuration, the line sections 3b and 4b are arranged by line section 3a and 4a 
list among the common ground electrodes 10 and 1 1, and are making stripline 
structure them, respectively. The line sections 5b and 6b are also arranged 
among the grand electrodes 11 and 12, and are making stripline structure line 
section 5a and 6a list, respectively. And it connects with a serial through the 
junction terminal 23, and the line sections 3a and 5a constitute unbalance 



transmission-line 16a. The line sections 4a and 6a constitute balanced 
transmission lines 17a and 17a, respectively. The line sections 5a and 6a are 
formed in the line sections 3a and 4a and a list so that it may counter on both 
sides of a sheet 2, respectively. Therefore, the spiral pattern of line section 3a 
and the spiral pattern of line section 4a get down that it is ****** by plane view, 
carry out an electromagnetic coupling (line association) in the part which has 
countered, and constitute a coupler. Similarly, the spiral pattern of line section 5a 
and the spiral pattern of line section 6a get down that it is ****** by plane view, an 
electromagnetic coupling (line association) is carried out in the part which has 
countered, and a coupler is constituted. In this way, the balun transformer TR1 is 
obtained. 

[0019] Similarly, it connects with a serial through the junction terminal 26, and the 
line sections 3b and 5b constitute unbalance transmission-line 16b. The line 
sections 4b and 6b constitute balanced transmission lines 17b and 17b, 
respectively. The line sections 5b and 6b are formed in Lines 3b and 4b and a list 
so that it may counter on both sides of a sheet 2, respectively. Therefore, the 
spiral pattern of line section 3b and the spiral pattern of line section 4b get down 
that it is ****** by plane view, carry out an electromagnetic coupling (line 
association) in the part which has countered, and constitute a coupler. Similarly, 
the spiral pattern of line section 5b and the spiral pattern of line section 6b get 
down that it is ****** by plane view, an electromagnetic coupling (line association) 
is carried out in the part which has countered, and a coupler is constituted. In this 
way, the balun transformer TR2 is obtained. 

[0020] Since this compound balun transformer 1 contains two balun transformers 
TR1 and TR2 in one component, it can make small the component-side product 
occupied on a printed circuit board as compared with the case where two 
conventional balun transformer components which contain only one balun 
transformer in one component are combined. Furthermore, since two balun 
transformers TR1 and TR2 built in the compound balun transformer 1 have the 
the same manufacture conditions, the property difference between the balun 



transformers TR [ TR1 and ] 2 is smaller than the property difference between 
two balun transformer components put together. 

[0021] When adjusting the electrical property of the balun transformers TR1 and 
TR2, the electromagnetic coupling between the line sections 3a and 4a and the 
electromagnetic coupling between the line sections 5a and 6a can be adjusted by 
changing the thickness of the dielectric sheet 2, and the line width of face of the 
line sections 3a-6b. Moreover, since the grand electrode 10 is formed in the top 
face, the compound balun transformer 1 has a shielding effect. In addition, 
although the end (specifically end section of the line sections 5a and 5b) of the 
unbalance transmission lines 16a and 16b is an open end, it is good also as a 
touch-down edge. 

[0022] Next, the case where this compound balun transformer 1 is used as a 
balanced - unbalance signal converter is explained. For example, if the 
unbalance signal S1 is inputted into the unbalance signal terminal 21 of the balun 
transformer TR1, the unbalance signal S1 will spread unbalance transmission- 
line 16a (cash-drawer electrode 7a-line section 3a-junction terminal 23-line 
section 5a). And by carrying out an electromagnetic coupling to line section 4a in 
line section 3a, and carrying out an electromagnetic coupling to line section 6a in 
line section 5a, the unbalance signal S1 is changed into the balanced signal S2, 
and this balanced signal S2 is outputted from the balanced signal terminals 22a 
and 22b. On the contrary, if the balanced signal S2 is inputted into the balanced 
signal terminals 22a and 22b, after the balanced signal S2 spreads balanced 
transmission lines 17a and 17a and is changed into the unbalance signal S1 in 
unbalance transmission-line 16a, it will be outputted from the unbalance signal 
terminal 21. The same is said of the balun transformer TR2. 
[0023] The compound balun transformer of the 2nd operation gestalt of [the 2nd 
operation gestalt and drawing 4 ] is the same as that of what prepared the 
individual grand electrode every balun transformers TR [ TR1 and ] 2 in the 
compound balun transformer 1 of said 1st operation gestalt instead of the 
common ground electrodes 10 and 12 which the layered product 20 prepared up 



and down. 

[0024] As shown in drawing 4 , distance between the line sections 3a, 3b, 6a, 
and 6b currently counterposed to the individual grand electrodes 10a, 10b, 12a, 
and 12b and these individual grand electrodes 10a, 10b, 12a, and 12b of the 
compound balun transformer 31 is set to H1, H3, H2, and H4, respectively. 
Distance H1-H4 is decided by thickness of the dielectric sheet 2, respectively. 
[0025] By the way, by changing the distance between any one transmission line 
and grand electrode at least among balanced transmission lines 17a and 17a, 
unbalance transmission-line 16a, etc., the impedance of a signal-line way is 
changed, an input impedance can be adjusted or the impedance between 
balanced transmission lines can be adjusted. It changes, as the distance H3 and 
H4 between the line sections 3b and 6b and the individual grand electrodes 10b 
and 12b satisfied in the following relational expression there to the distance H1 
and H2 between the line sections 3a and 6a and the individual grand electrodes 
10a and 12a. The adjustable range of distance H3 and H4 has about 0.1 to 3 
desirable times of distance H1 and H2. H1=H2>H3=H4 or H1=H2<H3=H4[0026] 
In addition, distance H1-H4 is not restricted to H1=H2 and H3=H4, and the 
combination of arbitration, such as HKH2, H3<H4 or H1> H2, H3> H4, is 
possible for them. Furthermore, fine adjustment of an input impedance or the 
impedance between balanced transmission lines is also possible. 
[0027] Thereby, each impedance of the balun transformers TR1 and TR2 can be 
changed. Therefore, by changing the dimension of distance H1-H4, the balun 
transformers TR1 and TR2 can be made into the thing corresponding to the RF 
signal of GSM, and the RF signal of DCS1800, or this compound balun 
transformer 31 can make them the thing corresponding to the RF signal of GSM, 
and the RF signal of PCS1900, respectively. 

[0028] The 3rd operation gestalt of [the 3rd operation gestalt, drawing 5 , and 
drawing 6 ] explains the laminating mold compound balun transformer by which 
the layered product arranges two balun transformers to build in up and down. As 
shown in drawing 5 , the line sections 3a and 5a of the compound balun 



transformer 41 are in the condition wound so that each direction of magnetic flux 
might turn into hard flow mutually, and are formed on the same dielectric sheet 2. 
The line sections 4a and 6a are formed on the same dielectric sheet 2. Similarly, 
the line sections 3b and 5b are in the condition wound so that each direction of 
magnetic flux might turn into hard flow mutually, and are formed on the same 
dielectric sheet 2. The line sections 4b and 6b are formed on the same dielectric 
sheet 2. 

[0029] Each sheet 2 is accumulated, and by being calcinated in one, as shown in 
drawing 6 , let it be a layered product 20. The common ground terminals G1 and 
G2 of the balun transformers TR1 and TR2 are formed in the side face of a 
layered product 20 at the unbalance signal terminal 21 of the balun transformer 
TR1 and the balanced signal terminals 22a and 22b, the unbalance signal 
terminal 24 of the balun transformer TR2 and the balanced signal terminals 25a 
and 25b, and a list. 

[0030] The compound balun transformer 41 which consists of the above 
configuration cannot form two balun transformers TR1 and TR2 on the same 
dielectric sheet 2, but can adjust the thickness of the dielectric sheet 2 
independently every balun transformers TR [ TR1 and ] 2. 
[0031] The number of the balun transformers which the laminating mold 
compound balun transformer concerning [4th operation gestalt and drawing 7 ] 
this invention contains is [ two or more ] arbitrary. Then, the 4th operation gestalt 
explains what built in three balun transformers. 

[0032] As shown in drawing 7 , the compound balun transformer 51 is the same 
as that of what juxtaposed the balun transformer TR3 in the vertical direction to 
the direction of a pile of the dielectric sheet 2 further to the balun transformers 
TR1 and TR2 in the compound balun transformer 1 of said 1st operation gestalt. 
This laminating mold compound balun transformer 51 has the size 1 .6mm and 
whose height 4.0mm and width are 1 .2mm for length. 
[0033] In this compound balun transformer 51, each impedance of the balun 
transformers TR1-TR3 can be changed like said 2nd operation gestalt instead of 



the common ground electrodes 10 and 12 with which the layered product was 
prepared up and down by preparing an individual grand electrode every balun 
transformers TR [ TR1-] 3. It follows, for example, the balun transformers TR1- 
TR3 are made into the thing corresponding to the RF signal of GSM, the RF 
signal of DCS, and the RF signal of PCS, respectively. 
[0034] operation gestalt] besides [- in addition, the laminating mold compound 
balun transformer concerning this invention is not limited to said operation gestalt, 
within the limits of the summary, can be boiled variously and can be changed. 
Configurations, such as the line sections 3a, 4a, 5a, and 6a of each electrical 
transmission line, are arbitrary, and are spiral, and also they may have the shape 
of the letter of meandering, and a straight line. Moreover, the line width of face of 
the line section does not necessarily need to be set as a dimension with all the 
equal line sections. 

[0035] Moreover, the line section may be the so-called microstrip line structure 
where do not restrict to the stripline structure arranged between two grand 
electrodes, and the line section has been arranged on the front face of a 
dielectric substrate (the grand electrode is prepared in the rear face). Moreover, 
as for the grand electrodes 10 and 12 with which the layered product 20 was 
formed up and down, both or one of the two does not need to be prepared. 
[0036] moreover, said operation gestalt -- an individual -- although the case of a 
product was made into the example and explained, a mother substrate can be 
manufactured to the case at the time of mass production, and it can start in 
desired size, and can consider as a product. Furthermore, although said 
operation gestalt is calcinated in one after it accumulates the dielectric sheet with 
which the conductor was formed, it is not necessarily limited to this. A sheet may 
use what was calcinated beforehand. Moreover, a compound balun transformer 
may be manufactured by the process explained below. After applying paste-like 
dielectric materials with means, such as printing, and forming a dielectric layer, a 
paste-like conductor ingredient is applied to the front face of the dielectric layer, 
and the conductor of arbitration is formed in it. Next, paste-like dielectric 



materials are applied from said conductor. In this way, the compound balun 
transformer which has a laminated structure is obtained by giving two coats in 
order. 
[0037] 

[Effect of the Invention] The component-side product occupied on a printed circuit 
board by the above explanation as compared with the case where two 
conventional balun transformer components which contain only one balun 
transformer in one component are combined since two balun transformers were 
built in one component according to this invention so that clearly can be made 
small. Furthermore, since two balun transformers built in the compound balun 
transformer have the the same manufacture conditions, the property difference 
between this balun transformer is smaller than the property difference between 
two balun transformer components put together. 

[0038] Moreover, if two or more balun transformers are juxtaposed in the parallel 
direction to the direction of a pile of a dielectric layer, since dielectric layer 
thickness can be independently adjusted for every balun transformer, the amount 
of electromagnetic couplings of a balanced transmission line and the unbalance 
transmission line can be adjusted for every balun transformer. 
[0039] Furthermore, if it is made for each balun transformer to have at least one 
individual grand electrode, the distance between the transmission lines currently 
counterposed to the individual grand electrode and this individual grand electrode 
can be changed for every balun transformer. Thereby, the impedance of a 
balanced transmission line or the unbalance transmission line can be adjusted. 

[Translation done.] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 



1 .This document has been translated by computer. So the translation may not 

reflect the original precisely. 

2.**** shows the word which can not be translated. 

3.ln the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The decomposition perspective view showing the 1st operation 
gestalt of the laminating mold compound balun transformer concerning this 
invention. 

[Drawing 2] The perspective view showing the appearance of the compound 
balun transformer shown in drawing 1 . 

[Drawing 3] The electric representative circuit schematic of the compound balun 
transformer shown in drawing 2 . 

[Drawing 4] The decomposition perspective view showing the 2nd operation 
gestalt of the laminating mold compound balun transformer concerning this 
invention. 

[Drawing 5] The decomposition perspective view showing the 3rd operation 
gestalt of the laminating mold compound balun transformer concerning this 
invention. 

[Drawing 6] The perspective view showing the appearance of the compound 
balun transformer shown in drawing 5 . 

[Drawing 7] The decomposition perspective view showing the 4th operation 
gestalt of the laminating mold compound balun transformer concerning this 
invention. 

[Description of Notations] 

1, 31, 41, 51 - Laminating mold compound balun transformer 
2 - Dielectric sheet 

3a-3c, 4a-4c, 5a-5c, 6a-6c - Line section 



10, 11, 12 -- Common ground electrode 
10a, 10b, 12a, 12b - Individual grand electrode 
16a, 16b - Unbalance transmission line 
17a, 17b - Balanced transmission line 
TR1, TR2, TR3 - Balun transformer 
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(54) [%wo)%m mMsmftm>h<?>x 
(57) imm 

mm^&] A^yb^yxTR \crnmw>3 a, 4 

a, 5a. 6att«|«tt<'V^->'»ttt*LTV»4. 
A'7>h7>'XTR2(0i^S§SK3b. 4b. 5b. 6b 

4 aMlttclgS&gp 3 b . 4 b * H«fll 1 0 , 

1 1 cnmz&WZtl. ZilZixZ h V v?vA y^iSSr 
l/a>4. Htttt5a, 6aMt^(3tlllS5b, 6b 
t>. /^yFmfiil 1. 12<0HKK!tSil. f-il-Wl 
X h U yflBS* LTV^S. ^yh'MlO- 

1214. **i-Wl^-h20«ft&Hfc»Jtfejh. , r*J l 5. 
><7> h 5 >XT R 1 b TR 2cOftii^7 y h'«fi& 1 1 

R 2 £ rtKLfc»iia^^>h 5 1 tf'&htl 
h. 



TBI 



TBI 




w.<?>mmwmt £4-&< t hm^-mhxm&^ti. 

^yyvrnm^Lx^hzt, 

[ if 2 ] Zixt'ticomv <y>hy yxfity* < 
b \>-rxnWhWyv vmmiGlX^Z. Z b SrlftSk 

•thm im. i izimcommmM^y y hyyx. 
im%m3i mmm^yyYyyxif.wmm 

<7)m*Mte1]fatzttl,xmW.%lJWz£.W.ZtlX^Z>Z 

^yyYyyx. 

[»*JS4] mmimnrtyyhyyztiKmmm 

nWt-Mte-fimztt IX W^fiKMfiSilT v >4 i 
[0001] 

<W»»Srv^ffli|ffiSfflWI»i: LXm^htih^yyV 

y yx *mL®m.LK.wmmi*y yvy yxm 

[0002] 

>*£]*«») <D¥ffifi^&tPFP«ei*ta 

yxnv&wi'hh. ^m\mm.mt. *t£&-f 2#<oft 
*mmL. ©§• emm-n-) # { 2#?Mi^i»m<a 

/ 4 X# 2 *Oft#ill^ L < <&mt 4 fc*> . V&M 

m&x'm&zti&tzib. ri-oyic^mnm^A^ 

n^h'J vTyl ytfZtit,ztt%-tl. 

[ooo33^*» &mm\Bmzmh&mm?>*m 
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aStt»**lStftlB13K«ll2«»»fc, 
fKMISSS ^ S ^ 3 4 ISSSgP t , SfSl~fF?4 

m&$i<?>*ti?tiizmni*i'- h %-ftixftw.Lx^z 

?y y Kttff . MSt<0t8Sfcx- h k £fS**fcTfi§ 
[0 004] 

m^y y h y yx\i., —*><7MSMz-<xw<.yy X-yy 

i m&hite. &ix. mtmcDxmitiflKb^oisi 

I [0005] ZZX\ *»»OBWtt, ^KftaftlS^ 

i yvyyxzffi&thztizhh, 

[0006] 

*%.mzm&mmmmn^yyhyyxte, 

(*)im<r>rtyyYyyx*ffiL. (b) rtyyhy 

&m$&t l zmmmzftixvm.mi!rt&-' -xrwm 

bi,\vfixi^^mmi^n#Miit ixnmi 
x^zryyvmrnt. imcomm#mtZ'j?%<bi 
\ m&ntexm&zti. (c) tti&uwuywyz 
{ tf'j,-%<bi>-m&M7yyvmm : $ix^&z 
\ b. zmb-ri. 

> [0007] mtcommzx o . —im&izmw* 

\ yybyyxtfftmzti&tzib. 7Vybmm±t,z&ib 
t h^yyYyyx<7)^mm^<t£h. zcob*. 

i m&.<7v<yyvyyx\±, mmfcmvMK&trtfaizn 
Lxmm:i}Mz&M.ztix^xh£^L. mmkmv> 
mn-mxtjmztt ix izmznx t <t 

j Cc*T IX^ftKcUftlz&Sttili , a'5 yh5 yxtt^c 

> «4LTBI«fWiOJP$?&iBtC# A'5>h5 

• MET**. 

j [ o o o 8 ] § -en-en^A'^ y h y yxtfrytc 

< b t>-O(0fflS"l7'7 y vmm^tl X o fc-tixtf . 

A*? y h 5 yx^tc y HMkMil^ y 

' I. £ k h . ZtlizX 0 , WSMSS^TffiS 
s i^K^-f yt-^yxSrPS-TI)C:i:* { t-#^. 
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[0009] 

yy\-y yxcommoBBtz^Xffimwmtgm i 

[ooio] imimmm. 01-03] 01 tc^-r 
i^tc *mi%tmmu. nm-h-rxn^yyvy 

yXTRl, TR2^ISm<*x-h20t^tieaL-C 

mmm^yyhyyxnt, 1/Am.^z^-thm 

%&ttLX\^mm*, 3b. 4 a, 4b. 5 
a, 5 b. 6 a, 6 b * ZtlZtVmiZWditzWm.tei' 
-h2t. 3lffilHfii7a, 7b, 8a, 8b, 9a, 
9 b £ ffx-e^ffllciS^mS*^- h 2 i: . /5 V 

Hnio, 11,1 2£*ti?tumizmirtimwfc 
is-h2mx-mtfLZtix^&. mm^-v2mmt 

mtix. mmw^y^'y^mm^mtmzm 

[00 1 1 ] ;N'5yb5yXTR10iH&&gP3a, 4 

a, 5a, 6a(i*^WN-^-y^$rWUT^|> 0 
KfS«3att* ^-h2fctfctt*:t*7*-^l 5*ftL 
X. 9iaiL1tff7at:«««tjeKSfLi. *8S&g|S4a 
{±t'7*-;H 5 ^LT3iajL««8 at««Wfci8 

«RS6attt'7*-7H 5ZitLX3\ftl 

[00 1 2] A7>h7yXTR2c7)IS85gP3b, 4 

b, 5b, 6bi. il^^t*-y#tt«:#l/CV* 

*. &&mb, 4b, 6b(i-en-en, t*7*-;n 

5fctfl/cgiaSL««7b. 8b, 9 b CTOtttZ&tt 
RD£31MI»3afc3b<0**l-e!fc 
VWSHjfttf&fiHzZ&X o fc, I88&g&3 a t 3 b# 

5>Xl<0±ffiffl*^mTR^tHlIO*|filK^lHltTV^ 

*. «R«3bii, mmuftizmix^ 

&. RS9£o$8S&$4ai:4b. 5ak5b, 

6 a i: 6 bco-eti-enofi^^^'jswifijtc^i. ± a 

fc. SSS&SB4 a~6afc4b-6b#^HI$ft.-0^. 

^^HiO, «B»3a~6a"C3S£-f 

3 b~6 b-C»±-t*«*i: ifltOWtlS^i'. ><9 

y b y yXT R 1 b T R 2 <7)ia<7)74 7 U- 3 V i JfH 

JiZlt&ZbtfX'Zh. fcfc'U m*)-&oim&3 a- 

6 a i: 3 b - 6 b O&EWlSjtflSI tfifaX'b ~>X h X V > 

Zb.\tMo*X%%\>\ 

[00 13] S4>£. *»lHM9B«Ta» *S&g|S3a 
~6afc3b~6bfc <7)|§HC HSS 1 8$rtS(t 
T, A7y^y;rrRliTR20miaW*§-££|5&it 
LTH*. £fl>S/-/l/H*ffil80>S'*> l 9te, ftK«t' 



x-ZPHttte. A7yb7^TRltTR2«fIfi t ) 

taitzxvnmtzmrt-h. 

[00 14] /?yh'll&l 0-1 2(2. ttit'tiy- 

b2<7)B&^ffit^t^flTi3 0. A'^yh^yXTRl 
iTR2<0£M^yh'mtLTfiltgl/O^. .1*1 

t w*a^5 y i o— 1 2 y h 5 yx 1 w 

#li£#fgLT. »B«3a~6b*»^Bf€<oratAf»t 

6b, 3lti}Lm«i7a-9b&tf;/7yKm®l 0-1 
2(i, XA'7?iJ^. 3£t£, EPeJffi, 7*HJV 
/77^#O^ffi^J:0^$n. Ag-Pd, A 
g, Pd, Cuf(W8*»^S. 
[0015] h 2{i«^«fe4.n, -flsWfcttS 
3sh.*£ 02(^T<J:^tc»«f*2Oi:$fL 

5. a/lf^oms^tftoffllffickt ^'^yh^y 

XTR 1 *MPF«fl9*P2 1 , Wft^^-2 2 a , 
2 2b&tf+H^2 3*^j£§ft'0>S. Slft2 0 
WB&^fflJ^WOIffiK !2 . A? y h 7 y X T R 2 
Wfl«f 2 4 , «6ftWP2 5 a, 2 5 b&tf#8£ 

fflwi. A'^yb^y^TRi, TR2«o^3i^7y h 

*?G1. G2jWBSS*ITV>*. 3S721-26. G 

1, G2ttX^^'J^ Srtfift. Ep»]ffi 
^tt^Ci-jTJBlKSii, Ag-Pd. Ag, Pd, 
Cu, Cu£&WcOtf®fri!>%:&. 

[0016] fmm^m-2 1 , 24tt**i«i9iaj 

L«S7 a , 7 b t. ¥ «ft^«? 2 2 
a, 2 2b, 2 5a, 2 5bJi*<l-rM«»«4 a. 6 

a, 4b, 6bfc*«Wfcig«U *^^2 3, 2 6 
tt^-ffl«l«W3a. 5ai:HS8a53b, 5bC«H 

yK«B610— 12. 3iajL1fii8a, 9 aSlf^-Zl' 

G2l±. Sffl/^yKlSil 0-12. 9ltBL<fi8 

b, 9b&t> % >-;l-FmSil 8tC«aWtCflSKUTV^ 

[oo 1 7] cio LT^^n^RJia^^'^y h 5 y 

Xlli. ^3. 2mm. Wfil. 6mm, iS 

§*<1. 2mmffW4X**iLX^h. Wntt. if* 5 

2. Oram,|*H. 25mm, ffi£#0. 9 5mm60 

^xstwltv^. msimmmm-sxyyhyyz 
[ooi8] w±o«is*>^^sa^N'5 y h 5 yx i 

Kii^-C. H85gP3a, 4aMt^tcHKffi3b. 4b{i 
*jl^5yHHSE10. 1 1 (OlSJfcffiSSii. -eii-fil 
^h'J y75^yffljSS-L-CV^S. ^B8g|55a, 6ai 
lXtaUM85b. 6bt. ^5>H18ffil 1. 1 2*>IB 

^iea$ix. *#i«i^hu 775>f yfliJiSrur^ 
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6. 3SS&S&4 ak 6 ali, tftWWgaMMfrl 7 
a, 17afc»jSl/0>S. «R*3ai:4a. 
C.-«B«5ak6att. * tl? tl>>- h 2 £&X,T# 

4yfS£) UTIS^SSrflllRI-*. -IdLT, 
7y*TRia*f#4>;ft.6. 

[0019] H«fc, H8SS53 b k 5 btt. +SISS72 
6 iftlXWmizlgMZtl* WHfiSlR 1 6 b 
(KLTV**. iaS§g?4bk6b<i, **i.WF«gil9i 
8&17b, 1 7b£flfj£LT^&. M3b!;4b. M 
tffc, »SHK5 b k 6 bfcL -NT-eh-v- h 2 £$/U:' 

SH£R^*-y k H8&gS4 b 0m&VW-yt\t s m 

®x'®m%ix&>o, muxmaftvwmit (? 

>f yfS^> UTISA»S:«lRt-4. P3«fc» WgP5b 

yb5yXTR2* { #<^ilS. 
[0020] y h 7 yx 1 |J, — ?cr)gp n a n 

tCZLOCO/N'^yh^yXTRl, TR2£rtj$LTVv& 
c7)T\ — oc?)gPa a n tc — 5®A7y h 7 y ^ L^rtiK LT 
VvarvMJawv?5 y b 7yxgPp D n 5r 2ffl«»-&*>^fc* 

^fcJtKLT. r'jyha^it^snsfflasr/j^ 

lO^yh^^TRl, TR2lilES*tt#Ht 
A*7y(>5yXTRl, TR2HO!Rfttll 

[002 1] A'^yh^y^TRl, TR2£7)«m#tt 

siwr mm^s- v 2e>m**?m&&3 a~ 

6b«7'fylf££;t6,rk£J: , 9, tSSSS53ak4a 

&tlZ\ttfX'%?>. ifc. g^yh^yxni 
±®k ^5 y h«s i o jWBjrs *it v > h <nx^->v v 

**J, ?fffifiHS!»l 6a, 1 6 b<D 
-* ( A#tt£(iilift«5 a , 5 b<D-Sa0 <i§38cSI8 
k&->TV>|>#, flSSSkl/CiJ:^. 
[0 0 2 2] iKC, zeffi&rtyyVyy^l&Wft- 

^mm^mtLxm^ti^wRth. mi 

{f, A' 7 yh 7 yxTRi<o^ I F«fi^ffl^2 lfc^FF 
««* s l k . 5pT«fi# s l ii*¥«<£ 

i*&g&l 6a <3||iJL1t&7a-&S8g|53a-4'il83iiFf 



2 3-HS&a55a) -£LT, t8S8S53aK 
i3Waj|gg8g|54 a k®8&S£U afcfcWC 

site¥8ifl^S2i;:2aas*u iWTflWt* 5 2^ 
8rft-fSg?22a, 2 2b*»(5>aj*$*i6. jfifc. ¥«f 
ffi^ffi^2 2a. 2 2bfC*HtflM*S2tfAfl3*l* 
k, Wfl^S2t;ffle<S&l«&17a, 17a££HB 
L, * ;s P8i<S£SaS& 1 6 afcT^TSfflWS 1 fcSffllS 
fifctt. *^fI^f2 1*K.fc>7$fU>, ^yh 

7y*TR2t>i§nrej>s. 

[0023] [*2XfflBn. 04 ] f2»W 

yyxiiz&^x. mmb2 0<r>±.T( l zmitzim7'y 
yFflSilO, 1 2<7)Kh r )lZ. rfyyhjyzTR 
1. TR2»fcffl!M/?VFW*RWfcfc<0fcRSW> 
i><T)X'hh. 

[0024] H4ic*-f idle, ^N'5yh5yx3 

l^ffl^^yh'Mil 0a, 10b, 12a, 12b 
ki*lfeffl8l^5yH«S10a, 10b. 12a, 1 
2bfctfBl/0*ft*»»3a. 3b, 6a, 6bk<0 
la^ffifcfc-WeiiHl, H3, H2. H4t-fl-.SE 
JtH 1 ~H 4 tettl?tlffi%.&>'- h 2 <DW-MZX oT 

[002 5] ki^T, TfiffiSUSW 17a. 17a^ 
?PMBtK3S«a» 1 6 a £ f<7) o < t i V 

izx-yx. mmmoj yv—yyx*wcn*kx. a 
j)4 yv-yyxzwmLtz o ^mmmm^^ ye 
-yyx£!fflgL£9-f& 1 ri:a { -t'£6. 

If, »JB»3a. 6at»|/7yl<lS10a, 12 
afcOlSJOESIHl, H2tc^LT, «KS53b. 6b 
fcfflJSU^yHmffl 0b, 1 2btcoracOSg||H3. 

v.Tcr>mmm&i-&±oiz%i&. $mu 

3. H4c7)|lSeH<i, SKH1 , H2tf)0. l~3fg 
SJS*W^UV\ H1=H2>H3=H4, Xti, HI 
=H2<H3=H4 

[00 26] ^rfc, K«Hl~H4tt, H1=H2, H 

3 = H4CR*t><0-Ctt«r<. HKH2. H3<H 

4, $>6VM±, H1>H2, H3>H4^rk'ffKc0ffi^ 

WfE^HKra^ ytr-^yxc^ifflSfsitgT'fcS. 

[002 7] ZtllZk*). A'7>h5yXTRl, TR 
2<7)-etl-?'ix^ yt'-ryxSrM^'o-ti-|»;i:* { T'# 
h. ftoT, :^A'5>h7yx3 ltt, SgMHl 

7 y^TRl. TR2«r*<l-Wl. G S MO^jgft^ 
k DC S 1 8 0 0 cn»m^iE^zMm Ltzi> cotz Ltz 
0, S>SV^{± S GSMO^jSffi-tkPCS 1 900O 

[00 28] [*3ltitiBIBL H5&tfB6] Jft3Xlt 
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tcges ix v \bWKsm&* 7 y \> 9 y *fcowc mm 

88$ 3 a , 5 a tt . **l WOWM *fcattf|tO 
4 5 izm 2tltz#BX\ R-<OBW*'>- h 2 
±£JiM$*VC V > 6 . 4 a , 6 a l4R|-«>tt*tt 
v—h2±tc^j£Siir^l.. EH*fc, i8S§a53b, 5 

TV^4. HW»4b, 6bttR-<^W*^-h2±fc: 

[0029] h 2U***fc HfcWfcffiJS 
SfiiiktJ:'). 06C*cf4 3CftJH*2Oi$ft 

wfi^? 2 i tixvy-mm^T 22a, 22b, 

/<9 y b 7 y XT R 2 ctfPMHi-f*? 2 4 & J: I^IHB 
ft-t«^25a, 25b. £tftz. A^y^yxTR 
1. TR2«*I/7>KffifGl, G2*«£*lT 

[ 0 0 3 0 ] w±v>tffit)>e>% y b 7 y^A 

1(4, -O<0^7ybyyXTRl , TR2$r|5]-^m 
ttx-h2±£f&ftTfc<y?\ f8«ft^-h2<7)Ji[*S: 
A7Vb5>XTRl, TR2fttfjLiLT^-tSi 

[003 1] [3S4HIML 07 ] ^ffiffiCffi&flW 

ss^a? y h 7 yx&ftMt&'<7 yb7 yxom 

14. 2J2U:ffiSf *4. SS4Slii^SU4. 

[0032] muzTfctXo^ m&*7yb7yx5 

T, A'^Vh^^TRl, TR2fc*tLTS£fc. A' 
5 y h 5 yXT R 3 x- h 2 com^MhU^Z 

mix ms&im kmb tfc t <o t pww) t & . 

;c0fi»N'7yb7yX5 1«4. 0"U(4", 

4. Omm.WH. 6mnuft§#U. 2mmWM 

[00 33] JLiO^A'^y h?y*5 lfctnvt. I? 

m-rjybW&io, i2oftt)')^, A7yh7>x 

TR 1 ~TR 3«fcfflJ5'J77 y F€fii£i&(t2><r fc £4 
0. A^yh^yXTRl^TRSO^ft-ffUM yt? 
-/yx£JI&^-ti-|>;:fc#T#l>. flitf, 
A'?y h5yxTRl~TR3£*tvP*u GSMOiS 
JU&ft^i: DCS c9KJHj&f|-ti: PCS 

[0034] m^mtmmi *%.mzmm® 
m&&<7 yb7 yzttm&gmmtzm&r & t <ot 

5. #«&lg8&<0*IS&g?3a, 4a. 5a, 6a«*)# 



Ti>4^. ifc. t8»»«)9>f >(W4, #-f Li£T<0 

[ o o 3 5 ] ttc. m&ffli. -m?7ybm&<?>® 
izmwztitzzbv v?74 ymm\,zmz>{><r>x'\&c 
<. im#gM cmizrjyvgmkWLVx^hx?) 
ait, mmmmzhtz. ^miu ?vzb>j 
ytmTh^xhXw «Jitt2 0<o± 
Tizm-fhti^y^y vmrni o , 1 214. muhh^ 

UtttfWH>tlX^%< x t> 4 V>. 
[ 0 0 3 6 ] 4fc, miBHftl»ffi{4ffl*^^S-Mtc 
l/CKHLtaJf 1 . «SB#co^lc{4-7-f-S«5rS8# 

*. 8 fete. l?IBHJfi^©<4. »{faWB*3*ifctt!tt 

x-h -#w^^js-rstoT'$)i> 

^Stc4 h«oiMi*^^^»«tT^*« 

*comm#mcr>mmiz*<.~x bxcomm 
mmm^ixmcommm^i-h. mz. ^-x 

T HCfiiaM 0 -t l> i fc C 4 o T it $r *t I. tt^ 
[0037] 

[«W^»*] Ja±oK«BTBHfe**4:^t:. 
4Wf. -^<r>u^z--o<n^yybyyx^mLX 
\,^h(?>X\ ~r><rffifi,i,z-m^yyb7yxLfr\*iM 
LT V^V^flBlWV^ y h 5 yxa P D pSr 2ffl«*-&*>* 

y h 7>X{4SS^^* 5 |3I fcT»S^)"Cs 

2 fflw <9 y b y yx&sumvmtegiX 0 1> v \ 

[00 38] 4fc. S^OA-5y h5>-xSr, 

[0039] $ h t , *it-?fuoA*5 y h 7 yztf '}?■>■£ 
A7>h7yx«t:, isq^yb'ftffifcfafflS'J^y 

S i t * { T'# !> . IiiC4 0 . ¥«fiSaiK*W«£ 
jmSKo^f ye-/yx$-ps-rsc:t* { T#i.. 

[013 *»-nnc«* «is*^<5 yh? y^om 1 

[H2 ] 0 1 IZtf UzW.^7 yb7 yxcotmZirrf 

num. 

[ m 3 ] 0 2 1« Lfca^ <5 y h 5 yxc^mm^tf 0 
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880. 

[04 ] *aEfcffi&**S«£A? V b ?>*tf>*2 

[05] sWSWtcfliSWJHHI^^yh^yx^S 
||»!S£jjVt#»#H10. 

[06] [iSfc^Uclg^A'^y^yxofl^^-f 
$810. 

[07 ] *SHHfcffi*8W£«£A5y H5>**>S4 
Hlife»®5:*-r*M^«0. 

[013 



l, 31. 41, 5 lHWHHJte'^vh?:/* 

3a~3c, 4a~4c. 5a~5c, 6a~6c-i 

10, 11, 1 2-ft3fl/?>KVS 

10a. 10b. 12a. 1 2 b-»|^5y FINE 

1 6 a, 1 6b-qF¥«eiMHfiS 

17 a. 1 7 b---¥«gj5&8S§ 

TR1. TR2, TR3-A'7yh5^ 



[02] 



[06] 



T81 



TR2 



111 



TR2 



22, 2» 61 25i 

^ J " 



«• «b 6 , «. 22b 



g f g g g 




20 



3a 



«|-C 





is; 




n 

2 

4b 



Jb 




13] 
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